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Abstract
Traumatic brain injury (TBI) is a leading cause of pediatric disability. Although persistent pain has 
been recognized as a significant postinjury complication, there is a paucity of data concerning the 
postinjury pain experience of youth. This study aimed to examine the prevalence of persistent pain 
in adolescents after TBI, identify risk factors for pain, and evaluate the impact of pain on 
adolescent health-related quality of life. Participants included 144 adolescents with mild to severe 
TBI who were followed over 36 months after injury. At 3-, 12-, 24-, and 36-month assessments, 
measures of pain intensity, depression, posttraumatic stress disorder, and health-related quality of 
life were completed by adolescents. Findings demonstrated that 24.3% of adolescents reported 
persistent pain (defined as usual pain intensity ≥3/10) at all assessment points after TBI. Female 
sex (odds ratio = 2.73, 95% confidence interval = 1.12–6.63) and higher levels of depressive 
symptoms at 3 months after injury (odds ratio = 1.26, 95% confidence interval = 1.12–1.43) were 
predictors of persistent pain at 36 months. Furthermore, mixed linear models indicated that early 
pain experience at 3 months following TBI was associated with a significantly poorer long-term 
health-related quality of life.
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Perspective—This is the first study to examine the prevalence of persistent pain over long-term 
follow-up in adolescents after TBI and its impact on health-related quality of life. These findings 
indicate that adolescents with TBI may benefit from timely evaluation and intervention to 
minimize the development and impact of pain.
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Traumatic brain injury (TBI) is a significant pediatric public health issue. The Centers for 
Disease Control and Prevention (CDC) estimates that 697,347 pediatric TBIs occur 
annually. Rates of TBI-related hospitalizations and deaths are higher in children than in 
adults.17 Epidemiologic studies suggest that 31.6% of the population by 25 years of age has 
experienced at least 1 TBI requiring medical attention.13 Approximately 25% of all pediatric 
TBIs occur during adolescence, with the most common causes including falls, motor vehicle 
crashes, and sports-related injuries.17 Adolescence is a crucial developmental period, when 
an injurious event may contribute to the development of longer-term functional impairment. 
The most commonly identified comorbidities of TBI include neurocognitive dysfunction, 
physical impairment, and neurobehavioral disturbances.2,18,19 Only recently has chronic and 
persistent pain been recognized as a complication after TBI. Research in the adult literature 
suggests that 22 to 95% of adults with TBI experience chronic pain after 
injury.4,24,26,32,39,50 To date, there has been little research devoted to understanding the 
development of pain in pediatric TBI populations. In view of the high cumulative incidence 
of TBI during adolescence, there may be a sizable population who proceed to young 
adulthood with repercussions of chronic and persistent pain following a TBI.
Despite the significant numbers of children who experience head injuries, the prevalence of 
persistent pain in children and adolescents following TBI remains unknown. Several 
pediatric studies have examined headache pain in children after TBI and found a widely 
ranging prevalence of 8 to 71.5% up to 2 years after injury.6,7 In the 2 studies that used 
longitudinal designs, there was a decline in children’s headaches over time.30,33 However, 
these studies focused only on headaches as a source of pain, used varying definitions of 
pain, and were limited by short-term follow-up assessment points and lack of assessment of 
the impact of pain.
Several risk factors have been reported in the development of chronic pain in otherwise 
healthy youth including older age, female sex, and depressive symptoms.10,15,27,28 Only 1 
study has reported risk factors in children and adolescents with TBI; Blume and colleagues 
found that older females reported a higher prevalence of severe headaches.7 Apart from pain 
prevalence, the impact of pain on youth is important to evaluate in order to identify clinical 
needs of the population.
Research has documented that a subset of children and adolescents with chronic pain show 
decreased activity participation, high rates of school absenteeism, and poor health-related 
quality of life (HRQOL).22,25,35 Although there are no studies evaluating the impact of pain 
after TBI in youth, it would be expected that pain that persists over time might impede 
recovery progress and compromise optimal daily functioning. The aims of this study were to 
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examine the prevalence of persistent pain over 36 months in adolescents following TBI, 
identify risk factors for pain over this interval (age, sex, severity of TBI, depressive 
symptoms), and examine the longitudinal association of persistent pain with long-term 
HRQOL.
Methods
The study was approved by the institutional review boards of all the participating 
institutions. Secondary data analysis was conducted from the Child Health After Injury46 
study, a multicenter longitudinal study designed to assess disability in children during the 3 
years after TBI. Data pertaining to the prevalence of headaches at 12 months after TBI have 
been published,7 but this is the first report to examine pain complaints more broadly in the 
adolescent sample.
Participants and Study Design
Details concerning recruitment and study design can be found in Rivara and colleagues.45 In 
brief, between March 1, 2007, and September 30, 2008, children and adolescents who were 
eligible for the Child Health After Injury study were identified after admission to 1 of 10 
hospitals in the Pacific Northwest and 1 hospital in the mid-Atlantic. From a computer-
generated list of 2,940 eligible participants, 2,179 were randomly selected. Families were 
initially approached either in person or by letter and followed up with a telephone call. The 
final sample was composed of 729 children ages birth to 17 years who fulfilled the 
eligibility criteria and were interested in participation. Reasons for exclusion were inability 
to establish contact, refusals, or that the children and adolescents did not have the injury in 
question during the screening procedures. Compared to the sample that was selected but not 
enrolled, the final sample did not differ by age (109.7 months vs 106.3 months; P = .41) or 
sex (34.3 vs 35%; P = .83) but was more likely to have moderate or severe TBI (13.5 vs 
2.5%; P = .001) and less likely to have been seen at lower-level trauma centers (20.6 vs 
36.7%; P < .0001).45
Parents or caregivers provided written consent for the study, and adolescents provided 
assent. Assessments were conducted at enrollment and at 3, 12, 24, and 36 months after TBI. 
One parent and the adolescent (if 14 years or older) completed a battery of questionnaire 
measures on pain, depressive symptoms, posttraumatic stress disorder symptoms, and 
HRQOL by mail or via phone interview. For the purpose of this study, only data for 
adolescents who were 14 years or older obtained via self-report on questionnaires were 
included for analyses (total sample available = 188 youth). Of the 188 adolescents, 144 
completed all the assessments over 36 months. In comparing the 144 adolescents to the 
sample of adolescents who did not (n = 44), there were no significant differences by sex, 
severity of TBI, or household income. Adolescents who completed all assessments were 
more likely to be younger (mean = 15.7 years vs mean = 16.1 years, P = .03) and Caucasian 
(70.8 vs 50%, P = .05) and to have private insurance (79.2 vs 56.8%, P = .01).
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Demographics—Questionnaires on demographics (age, sex, ethnicity, race), medical 
history, and socioeconomic status were completed by parents or guardians on enrollment.
Pain Assessment—Adolescents were asked 4 questions about pain. They were asked to 
rate the intensity of headache pain in the past week on an 11-point numerical rating scale 
(NRS), where 0 is no pain and 10 is worst pain imaginable. Following that, they were also 
asked to document other locations of pain with a question about whether there was pain 
‘‘other than a headache that bothered’’ them. If the answer was yes, the follow-up question 
asked adolescents to identify the area of the body that bothered the adolescent the most. The 
8 response options included the back, neck, face, chest, stomach, upper limbs (shoulder, 
arm, wrist, hand, or fingers), lower limbs (hips, knee, thigh, leg, ankle, foot, or toes), and an 
option to state an anatomic region that was not provided. Pain intensity for this anatomic 
region was then rated using an 11-point NRS based on the experience in the past week. The 
NRS has been validated for use in the pediatric population.53
For the purpose of this report, adolescents were identified as having persistent pain over the 
duration of 36 months if pain intensity was rated at 3/10 or more at every follow-up 
assessment point (3, 12, 24, and 36 months) after TBI. Research supports that a pain 
intensity rating of 3 or more has been associated with moderate pain and comparable to pain 
immediately after major surgery in children.11,14,52 The adolescents who did not meet 
criteria for persistent pain were identified as an infrequent pain group.
Depressive Symptoms—Depressive symptoms were assessed using the Patient Health 
Questionnaire–9 depression module.31 The Patient Health Questionnaire–9 includes 9 items 
representing diagnostic criteria for depression in the Diagnostic and Statistical Manual of 
Mental Disorders, 4th ed, text revision.1 Each item is scored from 0 (not at all) to 3 (nearly 
every day), with higher scores indicating greater severity of depressive symptoms. The 
Patient Health Questionnaire–9 has been validated for use in the adolescent population44 and 
in persons with TBI.16 Internal reliability was α= .85 in the current study. The variable that 
was used in analyses was the total score at 3 months after TBI.
Posttraumatic Stress Disorder (PTSD) Symptoms—The University of California at 
Los Angeles Post-traumatic Stress Disorder Reaction Index was used to assess for PTSD 
symptomatology.49 This is a well-established 22-item measure including 7 items on 
avoidance symptoms, 5 on hyperarousal symptoms, and 5 on reexperiencing symptoms. 
Adolescents reported on each item based on the frequency of symptom experienced in the 
last month, from 0 = none, 1 = a little (twice a month), 2 = some (twice a week), 3 = much 
(3 times a week), to 4 = most of the time. Higher scores indicate increased severity of PTSD 
symptoms. This measure has been validated for use in adolescents and has shown validity 
with PTSD interviews.49 In the present sample, internal consistency was α= .93. The total 
score assessing PTSD symptomatology at 3 months following TBI was used in analyses.
HRQOL—The Pediatric Quality of Life Inventory, version 4.0 (PedsQL), was used to 
assess HRQOL.51 This is a 23-item questionnaire on which adolescents were asked to rate 
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physical, emotional, and social functioning over the last 4 weeks. The response options are 
based on a Likerttype scale with 0 indicating never to 5 indicating almost always. The 
summary scores are totaled and converted to a 0 to 100 range, with lower scores indicating 
poorer HRQOL. The total scores were used in analyses. The PedsQL has been validated in 
various pediatric medical populations, and specifically for children after TBI.38 This 
measure demonstrated an internal reliability of α= .91 in the current sample.
Assessment of TBI Severity—To establish the diagnosis of TBI, the primary 
investigator (F.P.R.) or a trained research nurse conducted abstraction from medical records 
based on criteria established in 2002 by the CDC.37 Criteria for TBI were the presence of a 
head injury that was associated with any of 1) a decreased level of consciousness, 2) 
amnesia, 3) neurologic/ neuropsychological abnormality, or 4) the presence of an 
intracranial lesion. TBI was further classified as mild, moderate, or severe by using the 
criteria from the CDC and the World Health Organization.9,43 Mild TBI was defined by a 
worst Glasgow Coma Scale (GCS) score of 13 to 15 at initial evaluation and a GCS score of 
15 at discharge or at 24 hours if hospitalized. This was further subclassified based on 
computed tomography (CT) findings: Mild I, no CT abnormalities or no CT scans were 
performed; Mild II, skull fracture but not intracranial hemorrhages; Mild III, intracranial 
hemorrhage. Moderate TBI was classified by the best motor GCS score of 4 to 6 at 24 hours 
after injury, if it did not meet Mild TBI criteria. Severe TBI was classified by a best motor 
GCS score of 1 to 3 at 24 hours after injury. This classification has been used in previous 
work.23,36
GCS—The GCS is a measurement of the level of consciousness as a part of the neurologic 
examination. One of the indications for use is in the assessment of head injury. The GCS is 
composed of 3 subscales assessing best eye opening, best verbal response, and best motor 
response. The scales range from 3 to 15, with higher scores indicating greater levels of 
consciousness. For this study, the total scores and the best motor response scores were used 
in part to classify severity of TBI. The use of the GCS for classification of TBI is widely 
accepted.23,36
Assessment of Overall Injury Severity—The severity of injury to the head and other 
anatomic regions were classified using the Abbreviated Injury Scale (AIS).3,12 Injury 
severity by AIS was determined as follows: 1 = minor; 2 = moderate; 3 = severe, not life-
threatening; 4 = severe and life-threatening; 5 = critical, survival uncertain; and 6 = not 
survivable, or untreatable. The AIS scores for each of the following body regions were 
coded: head, face, chest, abdomen, extremities (including pelvis), and soft tissue. The head 
AIS was used in analyses. The maximum AIS scores (MAXAIS) were identified among all 
the other anatomic regions and used in analyses. Use of the AIS in addition to GCS for the 
evaluation of injury severity has been shown to have increased predictive relationship with 
12-month outcomes.21
Statistical Analyses
The first aim examined the cross-sectional prevalence of pain intensity of ≥3/10 in 
adolescents at each time point in the total sample (n = 144). Persistent pain status was 
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defined by the presence of pain at every assessment point over 36 months, with pain rated as 
≥3 on an 11-point NRS. Between-group differences (persistent pain vs infrequent pain) were 
examined on demographic variables (age, sex, race, and ethnicity) and clinical factors (TBI 
severity, injury severity, pain intensity, and depressive and PTSD symptomatology) using 
either chisquare for categorical variables, or t-tests or Fisher exact tests for noncategorical 
variables.
To test the hypotheses concerning the risk factors that may predict persistent pain, a logistic 
regression model was utilized to determine if persistent pain status was associated with age, 
sex, severity of TBI, and depressive symptoms at 3 months after injury. As there were no 
significant differences between groups on ethnicity, household income, or insurance status, 
these variables were not included in the model. Finally, to examine the longitudinal 
association between persistent pain and HRQOL, a linear mixed model was used. Predictors 
of longitudinal HRQOL (baseline, 3, 12, 24, and 36 months after TBI) included in the model 
were pain intensity at 3 months after TBI, age, sex, severity of TBI, presence of depressive 
symptoms at 3 months after TBI, and PTSD symptomatology at 3 months after TBI. Tests of 
statistical significance were conducted using alpha = .05.
Data were analyzed using SAS 9.2 (SAS Institute Inc, Cary, NC) and Stata software 10 
(StataCorp LP, College Station, TX).
Results
Descriptive Statistics
Cross-sectional descriptive analyses examined the prevalence of pain rated at ≥3/10 by 
adolescents at each time point (see Fig 1). Contrary to hypothesis, the prevalence of pain did 
not decline over the period from 3 months to 36 months after TBI (Fig 1). For adolescents 
with mild TBI, the prevalence of reported pain remained stable from 3 to 36 months, with 
prevalence rates ranging from 55.5 to 57.1%. For adolescents with moderate or severe TBI, 
the range was from 36% at 3 months after TBI to 68% at 36 months after TBI (P = .01). 
There were no significant differences between groups at each time point. About 40% of the 
sample had pain present at both 3- and 12-month assessments; 30% did at 3-, 12-, and 24-
month assessments; and 24.3% had persistent pain (3-, 12-, 24-, and 36-month assessments). 
Only 14.6% of adolescents did not report pain at any of the assessment points.
Demographic characteristics of the participants who completed questionnaires at all time 
points included 144 adolescents, 69.4% male, mean age 15.7 years (SD = 1.2). Of these, 119 
were classified with mild TBI (82.6%), 22 with moderate TBI (15.3%), and 3 (2.1%) with 
severe TBI. Two subgroups of adolescents were examined, those who reported persistent 
pain at all assessments (n = 35) and those adolescents with none or infrequent pain across 36 
months (n = 109). Demographic details comparing the 35 adolescents with 36-month 
persistent pain and the 109 with infrequent pain are shown in Table 1. There were 
significantly more females in the persistent pain group (54.3%) than in the infrequent pain 
group (22.9%; P = .001). There were no significant differences in the other demographic 
factors (age, ethnicity, household income, and insurance status), mechanism of injury, and 
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severity of TBI or other injuries, or whether the injury sustained was isolated head injury or 
multiple injuries.
In this subgroup of adolescents with persistent pain, 30 (85.7%) reported post-TBI 
headaches, 15 (42.9%) reported back pain, and 4 (11.4%) reported pain in the lower limbs at 
36 months after TBI. Twenty (57.1%) adolescents described pain involving more than 1 
anatomic region. In comparison, for the adolescents with infrequent pain, about half (45.9%) 
had headaches, 10 (9.2%) had back pain, and 8 (7.3%) had lower limb pain. As expected, 
adolescentswith persistent pain rated higher pain intensity (mean = 5.9, SD = 1.9) compared 
to the infrequent pain group, who rated lower usual pain intensity (mean = 2.2, SD = 2.5, P 
< .0001). Table 2 compares the pain assessments at 36 months after TBI. At 3- and 36-
month assessment points, adolescents with persistent pain endorsed significantly higher 
levels of depressive symptoms, PTSD symptomatology, and significantly poorer HRQOL 
compared to adolescents with infrequent pain (P’s < .0001). Table 3 examines depressive 
symptoms, PTSD symptomatology, and HRQOL at 3 months and at 36 months after TBI 
between the persistent pain group and the group with infrequent pain. Data for the 12-and24-
monthassessments on these variables are not presented because they are comparable to the 
36-month assessment.
Risk Factors for Persistent Pain
Age, sex, severity of TBI, and depressive symptoms were examined as predictors of 
persistent pain. As hypothesized, the 2 independent variables that emerged as significant 
predictors of persistent pain were female sex (odds ratio [OR] = 2.73, 95% confidence 
interval [CI] = 1.12–6.63) and increased symptoms of depression at 3 months after TBI (OR 
= 1.26, 95% CI = 1.12–1.43; see Table 4). Age and severity of TBI were not significantly 
associated with the presence of persistent pain.
Longitudinal Association Between Pain and HRQOL
To examine the longitudinal association between pain and HRQOL, linear mixed models 
were used. Analyses demonstrated that HRQOL over the course of 36 months was predicted 
by pain intensity at 3 months after TBI (F[1, 181] = 5.88, P = .02), TBI severity (F[1, 181] = 
8.89, P = .003), depressive symptoms at 3 months (F[1, 181] = 24.88, P < .0001), and PTSD 
symptoms at 3 months (F[1, 181] = 31.01, P < .0001) where higher early experience of pain, 
higher TBI severity, and greater depressive and PTSD symptoms predicted poorer 
longitudinal HRQOL.
Discussion
Our findings demonstrated that pain is a common sequela following pediatric TBI and was 
reported frequently at each follow-up assessment. In adolescents with mild TBI, more than 
half the adolescents reported experiencing pain that remained fairly stable over 36 months. 
In contrast, in adolescents with moderate or severe TBI, pain complaints increased over the 
course of 36 months to involve the majority (68%) of these adolescents. We were also able 
to characterize a subgroup of youth (24.3%) for whom pain was present at each assessment 
point categorized as having persistent pain. To our knowledge, this is the first study to 
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describe the prevalence and longitudinal trajectory of pain following head injury in 
adolescents.
Our findings extend the literature on prevalence of headaches following TBI in children and 
adolescents by specifically documenting pain involving other anatomic regions in the 
pediatric TBI population. We found that pain was commonly reported in the head, back, and 
lower extremities. This association of chronic pain and TBI has been recognized in the adult 
population,4,24,26,32,39,50 and although further studies are needed, our preliminary data show 
that pain is also common following pediatric TBI.
Several mechanisms have been proposed to link head injury and chronic pain, including that 
head injuries may be complicated by biomolecular and cellular alterations in the 
neuroanatomic vasculature.5,8,42 Neuronal hyper-excitability, hyper-reactivity, and 
exaggerated wind-up sensation may contribute to the development of chronic pain 
syndromes. For example, studies using laboratory based evaluations demonstrated 
reductions in thermal and tactile sensations and high rates of allodynia and hyperpathia in 
adults with TBI.40 Furthermore, there are changes in brain matter parenchymal volumes in 
adults following a TBI event, and such changes have been associated with the experience of 
chronic pain.34
In this study, we identified several predictors of persistent pain and poor long-term quality 
of life after TBI. The significant predictors of persistent pain were female sex and early 
presence of depressive symptoms, which have also been found to predict development and 
maintenance of chronic pain in otherwise healthy community samples of youth.41,48 
Moreover, we demonstrated that injury severity (moderate-severe TBI) and psychological 
symptoms (depressive and PTSD symptoms) along with pain following TBI were associated 
with poor HRQOL at long-term follow-up. Hoffman and colleagues found that in the adult 
population with TBI, increased pain intensity was associated with depression, lower 
community integration scores, and poorer satisfaction with life.24 The cumulative impact of 
persistent pain over time may result in a significant deterioration in HRQOL. Our findings 
suggest that there may be a subgroup of adolescents with TBI who are at an increased 
vulnerability and risk for poorer outcomes. Thus, the identification of risk factors that can be 
targeted in prevention and intervention programs is an important future research direction.
The current study has several limitations. First, there is limited information of pain 
characteristics to further understand the type of pain experienced by these youth. The 
etiology of the pain is unclear, whether the pain is due to neuropathy, central pain, or 
secondary to direct tissue injury. Future studies will need to include prospective and 
comprehensive evaluation of pain characteristics following a TBI. In addition, the presence 
of preinjury pain was not examined in this study, and further research will need to address 
preinjury pain occurrence and its association with postinjury pain experience. Second, the 
majority of our adolescent sample had experienced mild TBI, and thus our ability to 
generalize findings to adolescents with moderate and severe TBI is limited. Larger sample 
sizes may allow further examination of the possible association between the severity of head 
injury and pain. Third, although we found that adolescents with persistent pain reported 
greater depressive and PTSD symptomatology compared to adolescents with infrequent 
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pain, we were not able to identify the directionality between pain and psychological 
symptoms (eg, depression, PTSD). Studies in adults following TBI corroborate the co-
occurrence of pain and depression.20,47 Additional research is required to examine the 
directionality and perpetuating factors in the relationship between pain and psychological 
factors. Finally, our study did not include a healthy comparison cohort and thus we are 
unable to compare the rates of pain to youth who did not experience a head injury. 
Population-based studies examining the prevalence rates of pediatric persistent and chronic 
pain vary considerably, with estimates ranging from 23 to 51%.29 Methodological 
differences, lack of consistency on the operational definition of pain, and different pain 
characteristics (eg, duration, locations) account for the variability in prevalence reports.29 
Findings in this study suggest that adolescents with TBI may be a vulnerable population for 
the development of persistent pain; however, future work is needed to examine the 
prevalence and characteristics of chronic pain comparing adolescents with TBI to healthy 
adolescents.
Despite the limitations of this study, the findings of high rates of persistent pain after a head 
injury remain significant. Further research is needed to understand pain as an outcome after 
TBI and to investigate the etiology of pain after a head injury.
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Prevalence of pain (≥ 3/10) at each assessment by TBI groups. *Significant change in the 
prevalence of pain from 3 to 36 months in adolescents with moderate and severe TBI (P = .
01).
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Table 1






(n = 109) P
Age (years), mean (SD) 15.9 (1.2) 15.7 (1.2) .53
Sex (male), n (%) 16 (45.7) 84 (77.1) .001
Ethnicity, n (%) .48*
  White 23 (65.7) 79 (72.5)
  Black 2 (5.7) 5 (4.6)
  Asian 0 (.0) 2 (1.8)
  Hispanic 1 (2.9) 8 (7.3)
  Other 9 (25.7) 14 (12.8)
Household income, n (%) .35*
  <$30k 6 (17.1) 12 (11.0)
  $30–60k 6 (17.1) 20 (18.4)
  $60–100k 11 (31.4) 22 (20.2)
  >$100k 12 (34.3) 50 (45.9)
  Unknown 0 (.0) 5 (4.6)
TBI severity, n (%) .97
  Mild 29 (82.9) 90 (82.6)
  Moderate/severe 6 (17.1) 19 (17.4)
Isolated brain injury, n (%) 14 (40.0) 40 (37.4) .78
Head MAXAIS, mean (SD) 2.0 (1.3) 2.2 (1.3) .28
Non-Head MAXAIS, mean (SD) 1.2 (1.4) 1.0 (1.1) .29
Mechanism of injury, n (%) .57
  Motor vehicle 7 (20.6) 29 (26.6)
  Pedestrian 5 (14.7) 9 (8.3)
  Fall 10 (29.4) 37 (33.9)
  Struck by/against 12 (35.3) 31 (28.4)
Insurance status, n (%) .40*
  None 1 (2.9) 5 (4.6)
  Government insurance 6 (17.1) 17 (15.6)
  Private 27 (77.1) 87 (79.8)
  Tricare 1 (2.9) 0 (.0)
*
Fisher exact tests were used.













Tham et al. Page 15
Table 2




(n = 109) P
Average pain intensity, mean (SD) 5.9 (1.9) 2.2 (2.5) <.0001
Pain sites, n (%)
  Head 30 (85.7) 50 (45.9)
  Neck 3 (8.6) 2 (1.8)
  Back 15 (42.9) 10 (9.2)
  Face 0 (.0) 0 (.0)
  Chest 0 (.0) 1 (.9)
  Stomach 1 (2.9) 4 (3.7)
  Upper limb 2 (5.7) 6 (5.5)
  Lower limb 4 (11.4) 8 (7.3)
  Other 0 (.0) 2 (1.8)
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Table 3










Depressive symptoms at 3 months 5.7 (4.8) 2.2 (2.7) <.0001
Depressive symptoms at 36 months 5.6 (4.0) 2.5 (3.0) <.0001
PTSD symptoms at 3 months 20.4 (14.7) 10.4 (8.8) <.0001
PTSD symptoms at 36 months 18.4 (12.5) 9.2 (9.8) <.0001
PedsQL (total score) at 3 months 68.0 (21.2) 86.0 (12.5) <.0001
PedsQL (total score) at 36 months 70.4 (16.9) 86.1 (12.1) <.0001
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Table 4
Adjusted Predictors of Persistent Pain for Adolescents With TBI
OR 95% CI
Age .993 .96, 1.02
Gender (females vs males) 2.726 1.12, 6.63
TBI severity (mild vs moderate/severe TBI) .930 .30, 2.94
Depressive symptomatology at 3 months after TBI 1.263 1.12, 1.43
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